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生物行为变化研究的新模式 ! ! ! 工蜂
曲  宁1*  邓爱华1  孙亮先2  徐金森1  吴学记1**
( 1 厦门大学 ! ! ! 新加坡国立大学共建生物医学科学实验室 厦门大学生命科学学院 厦门大学医学院  361005;
2 泉州师范学院模式生物实验室  泉州师范学院  362000)
Honey bee workers are a model system to study organism behavioral changes. QU Ning1* , DENG Ai Hua1,
SUN Liang Xian2 , XU Jin Sen1 , WU Xue Ji1** ( 1 Xiamen University National Univer sity of Singapore Laboratory of
Biomedical Sciences , School of Lif e Sciences, Medical College , Xiamen University , Xiamen  361005, China; 2
Model Organism Research Centre of Quanzhou Normal College, Quanzhou 362000, China)
Abstract  There are four stages in the development of honey bees, including egg, larva, pupa and adult. As honey
bee workers switch from in hive tasks to foraging, they undergo transition from constant exposure to the controlled
homogenous physical and sensory environment of the hive to prolonged diurnal exposures to a far more heterogeneous
environment outside the hive. The switch offers an opportunity for the integrative study of the physiological and genetic
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mechanisms that induce changes of the behavior. In addition, the studies of evolution, development, physiology,
molecular biology, neurobiology and behaviors of such a transition in honey bee make it to be a model system. In this
article we summed up what happened when such a switch occurred, including behavior change, hormone activity,
metabolism, flight ability, neural system and so on.
Key words honey bees workers, behavioral change, model
摘 要  蜜蜂群体由 1只蜂王、几百只雄蜂和数千只工蜂组成, 工蜂数量巨大, 除蜂王和雄蜂共同完成
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基因( foraging gene, for )是工蜂采集行为转变的
遗传因素, for 基因编码 cGMP 依赖蛋白激酶 !
PKG。研究证明,在工蜂行为转变时大脑中 for
基因表达增多, 采集蜂 for 基因的转录水平高
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相关, per 基因 mRNA表达呈周期性变化, 夜间
































Amdam等提出 双抑制 假说 ! 随着日龄增大,











































1. 3  耐热性的转变及其机制













蜜蜂巢内温度一般在 33~ 35 # 之间, 在此温度
下Hsp的表达不会增多; 当环境温度过高时,
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Hsp 的 表 达 相 应 增 多。 如 Elekonich、










[ 16, 24, 25]
。目前 Hsp的表达与飞行
行为的关系正在进一步研究中。















(mushroom body) , 研究发现蘑菇体中神经纤维





































激素( JH )、前胸腺激素( PTTH ) 等物质有共同
协助作用, 还可能影响保幼激素酯酶( JHE) ,
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物体适应新生态环境产生的各种遗传、生理等
调控机制提供模式。选择蜜蜂作为行为转变研
究生物模式, 还有以下优点: ( 1)蜜蜂进化历史
较长, 对其进化演变记载的文献较多; ( 2)蜜蜂
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